Effects of thiosulfate on cyanide pharmacokinetics in dogs.
One method to treat cyanide poisoning involves the administration of a combination of sodium thiosulfate and sodium nitrite. Sodium thiosulfate is believed to exert its antidotal effect by serving as a sulfur donor, thereby increasing the rate of rhodanese catalyzed biotransformation of cyanide to thiocyanate. To gain insight into the mechanism of action of thiosulfate on cyanide toxicity, a pharmacokinetic analysis of cyanide distribution and metabolism with and without sodium thiosulfate was conducted in mongrel dogs. A compartmental model for thiocyanate, the major metabolite of cyanide, was developed from plasma concentrations determined at various times after iv administration of thiocyanate; sodium thiosulfate did not alter thiocyanate-model parameters. The model for thiocyanate was coupled to a model for cyanide, and model based equations were fitted to the blood levels of both cyanide and thiocyanate that were measured after iv administration of cyanide. This kinetic analysis showed that thiosulfate increased the rate of conversion of cyanide to thiocyanate over 30-fold. The mechanism of thiosulfate protection appeared to be due to extremely rapid formation of thiocyanate in the central compartment, which thereby limited the amount of cyanide distribution to sites of toxicity.